A novel process for optimizing musculoskeletal allograft tissue to improve safety, ultrastructural properties, and cell infiltration.
This study evaluated the properties of scaffold derived from freeze-dried human Achilles tendon allograft for use in anterior cruciate ligament (ACL) reconstruction. Our hypothesis was that such an allograft could be processed using a method to remove cellular and infectious material, producing a cytocompatible, architecturally modified scaffold possessing tensile properties suitable for ACL reconstruction. Fifty-two allografts were provided by a tissue bank. Twenty-one were used as controls to assess cellularity, DNA content, microarchitecture, porosity, cytocompatibility, and tensile properties in vitro (n = 13) and in vivo (n = 8). Thirty-one were processed to produce scaffolds that were similarly assessed for these properties in vitro (n = 23) and in vivo (n = 8). The elimination of added enveloped and nonenveloped viruses was also determined in vitro after each processing step. A subjective decrease in cellularity and a significant decrease in DNA content were observed in the scaffolds compared with the allografts from which they had been derived. The porosity was increased significantly, and the scaffolds were cytocompatible in vitro. Processing resulted in significantly increased elongation of the scaffolds (138% of the elongation of the unprocessed allograft) during tensile testing. No other significant differences in tensile properties were observed in vitro or in vivo. The number of infiltrating host cells and the depth to which those cells infiltrated were significantly greater in the scaffolds. No enveloped viruses and only two of 10(8) nonenveloped viruses were detected in the scaffolds after processing, corresponding to a sterility assurance level of 0.2 × 10(-7). Allografts were processed using a method that removed cellular and infectious material to produce a decellularized, cytocompatible, architecturally modified scaffold with tensile properties that differed minimally from those of human allograft tissue both in vitro and in vivo. The scaffold production process also resulted in an increase in porosity that led to increased cell infiltration in vivo.